
Results: Longitudinally
segmented detectors
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Run12 Blu2 detectors 1&6:

polar. mtg.
05.12.12

p-beam

target

#hits/channel distribution provides info:
 Centroid ⇒ longitudinal (Z) position of target
 Width ⇒ amount of multiple scattering through target

12 × 1 mm strips





Fitting
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 Here am using Dima's histos in root files from each measurement
 There are #hits/channel distributions for 0.4<E<0.9 MeV
 Project MC distributions for E-range into 1 mm detector bins
 Vary: target position (z

0
) in det. coord & L

max

 Include flat 'background' distribution: other effects
 Fit results:
    N = # events corrected for geometric & E-range acceptance
    z

0
 = target position in detector coordinates (in mm)

            ~ centroid of distribution
 L

max
 = max. amount of material scatter site→detector (in nm)

            ~ √(width of distribution)
   bg = fraction of flat background



Example fits
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 All events one measurement :

 Model & fits describe distributions
 Can see large change in z

0
:

  different targets, more later...
 Det. 1&6 same run:
  similar distributions & fit results
 These are all events in a run
 Can do distributions & fits in 0.1 sec.
  bins Dima uses for P-profiles 

16470.203 det. 6 16735.204 det. 6

16735.204 det. 1
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 Raw event rate drops when
  one WFD buffer fills
 Fit normalization corrects
 for this loss

 z
0
, L

max 
small jumps

 Fit reacts imperfectly to
  loss of one bin

Run profile
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det. 1

det. 6
 z

0
 measured independent detectors

  tracks to < 0.1 mm

And now a brief cinematic interlude
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As seen in movie:
 Small sway on 1st pass
 Abrupt jump in rate, 
   z

0
 (0.6 mm) @ t=19 sec.

 ~15 sec. after start exposure
 Examine in 0.01 sec. bins;

  jump in z
0
 is < 0.01 sec.

Run profile

t=19.0

t=19.1

15 sec.
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Characterize runs:
 RMS of z

0
 not good, spurious

  bad fits give huge RMS
 define sway in z

0
:

  range of z
0
 including e.g.

   70% of the points
 A mean z

0
 in this range

 A mean L
max

 (doesn't vary much in run)

Run profiles

sway
mean

mean







Run 16447.202: target broke
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t=13.7-13.8 sec.
jump in rate

jump in z
0

jump in L
max

t=13.7

t=13.8

t=13.7

subsequent
runs until
tgt. exchanged
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